In this paper we study the existence of solutions to initial and boundary value problems of partial functional differential equations via a fixed-point analysis approach. Using the topological transversality theorem we derive conditions under which an initial or a boundary value problem has a solution.
Introduction
In this paper we study initial and boundary value problems for a class of semilinear, abstract functional differential equations. This class is characterized by the fact that the associated homogeneous, linear differential equation generates a strongly continuous linear evolution system of compact operators.
More precisely, we consider the nonlinear Volterra integral equation (1.3)
Our notations follow that of Hale [5] and Travis and Webb [12] . X denotes a Banach space. C C([-r, 0], X) is the Banach space of continuous X-valued functions with supremum norm [[ [[, i.e,. I I [[ sup{ (0) [-r, b] , b > 0 to X, then for t E [0, b] , u is the element of C given by ut (O u(t + 0) , 0 E r, 0].f" [0, b] When r--0, i.e., in the case of ordinary differential equations, the boundary value problem (1.1)-(1.2) has been studied by Ward [15] . Also, Rankin [10] considered boundary value problems for partial functional differential equations, with A(t)
A, independent of t, the infinitesimal generator of a strongly continuous semigroup T(t) and the boundary condition (1.3) in the case where n has the more specific form Lx Mx 0 + NXb, with M and N bounded linear operators from C into C.
In this paper we prove existence results for initial and boundary value problems by using the "Topological Transversality Method" of Granas [1] . This method reduces the problem of the existence of solutions of an initial or boundary value problem to the establishment of suitable a priori bounds for solutions of these problems.
The advantage of this method for initial value problems (at least in the case of ordinary differential equations) is that this yields simultaneously the existence of solutions and the maximal interval of existence.
Many recent papers deal with this method and the interested reader is referred to [4, 7, 9, 14] and the references given therein.
As a model for the class of partial functional differential equations we study, one may take the equation wt(x t) Wxx(X, t) + f(t, w(x, t r)), 0 x b, t 0 t)
(see [2, [11] [12] [13] .)
The paper is organized as follows: In Section 2, we present some preliminaries and facts about the evolution system W(t,s) and the linear operator L. In Section 3
we consider initial value problems and we extend the above-mentioned method of Topological Transversality of Granas to the partial functional differential equations.
We prove the basic existence theorem (Theorem 3.1) by assuming a priori bounds on solutions. It is well known (see e.g., [16] ) that only the continuity of f is not sufficient to assure local existence of solutions, even when X is a Hilbert space.
Therefore, one has to restrict either the function f or the evolution system. 
Preliminaries
Throughout this paper we shall make the following assumptions on the evolution system W(t, s): [-r, 0] by the identity operator.
for all x G X. We will assume in the sequel that the operator L has a bounded inverse - The applicability of Theorem 3.1 depends upon the existence of a priori bounds for the solutions of the IVP (1.1).x-(1.2), which are independent of $, $ e (0, 1).
In the next theorem we give conditions under which a solution of the IVP (1.1)-(1.2) exists on the interval [-r,b] . [-r,b] Denoting by u(t) the right-hand side of the above inequality we have u(0) N I I II, e(t) _< (t), o _< t _< b, and u'(t) Nm(t)ft(e(t)) < Nm(t)f2(u(t)), 0 <_ t <_ b.
This inequality implies that there is a constant K such that u(t)< K, t [0, b] Since the mapping x--W(., O)x is bounded and linear from X into C b the operator P is continuous and compact. The operator Q is completely continuous as has been proved in Theorem 3.1. Also, the set associated with the operator P is precompact because of the complete continuity of Q, Hence S-P + Q is a completely continuous operator.
Also, the set g(S)-{x Cb:X--ASx, A (0,1)} is bounded by hypothesis. [-r,b] .
Proof: We apply Theorem 4.1. In order to apply this theorem, we must establish the a priori bounds for the solutions of the BVP (1.1)-(1.3) . Let x be a solution of the BVP (1.1)-(1.3) . Then 
